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Abstract of JP62241 38 

PURPOSE: To highly accurately expose a substrate to 
gaseous precursor molecules and to form an epitaxial 
or amorphous adsorption monoatomic layer at an 
extremely low atmospheric temperature by using an 
oriented outflow molecular line of a precursor gas and 
a proper gas storage container. 
CONSTITUTION: A storage container evacuation 
system 1 1 is used for changing gas in a treatment 
chamber 1 . In this case, a gas storage container 5 is 
closed and all the residual gases in a orifice 9 for 
limiting the conductance and a capillary array adder 7 
is evacuated into the system 1 1 . Then one or plural 
precursors for forming another monatomic layer or 
single molecular layer are repeatedly used, together 
with the same or different precursor. Thus a device to 
be produced is constructed. Either an automatic or a 
manual valve can be used for the value which controls 
the gas flow rate from a tank in the container 5. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] A method characterized by providing the following ** which arranges a substrate all over a processing room by which is 
the method of forming a monoatomic layer or a monomolecular layer in up to a substrate, and :(a) exhaust air was carried out (b) ** 
which exhausts said processing room to a pressure lower than about ten to 9 Torr and (c) -- ** which pours in two or more precursor 
gas by which an amount beforehand defined all over said processing room was beforehand defined while maintaining a pressure m a 
field of said processing room distant from said substrate as low from a location near said substrate in said processing room, and 
forms said monoatomic layer or monomolecular layer in the surface of said substrate ****** 

[Claim 2] A processing room by which is a system for forming a monoatomic layer or a monomolecular layer in up to a substrate, 
and :(a) exhaust air was carried out, (b) Maintaining a pressure in a field of the exhaust connected at said processing room for 
exhausting said processing room to a pressure lower than about ten to 9 Torr, and said processing room distant from the (c) 
aforementioned substrate A system containing a storage container for pouring in one or more precursor gas by which an amount 
defined beforehand was defined beforehand from a location near said substrate in said processing room all over said processing 
room, and forming said monoatomic layer or monomolecular layer in the surface of said substrate. 



[Translation done.] 



a • .11:... •--:„/„: u:~/+w,~ ^io9n=V>ttr»o/„^ A o/,9F%?Fwww4 inH 1 i no. PO.in%. 2/5/2004 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer: So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[industrial Application] This invention relates to the method and equipment for carrying out epitaxial growth of the material of a 
high grade for every monoatomic layer and every monomolecular layer. 

[Description of the Prior Art] Atomic layer epitaxy (ALE) is stated to the 42nd volume of Vacuum, and a page 61 (1991) by M.A. 
Herman (Harman). Moreover, it is stated to Atomic Layer Epitaxy by T. sound track (Suritola) and M. Simpson (Simpson) edit 
which were published from Chapman and Hall in 1990. As furthermore stated to U.S. Pat. No. 4,048,430 by T. sound track (Suntola) 
and M. ANTOSON (Antson), it is known for the past ten years or more. It has been shown that ALE can create the quality crystal 
film of various materials. An ALE method is the one special mode of other physical and chemical deposition grown methods like 
gaseous-phase deposition (CVD) or molecular beam epitaxy (MBE) in fact. ALE is based on the chemical reaction on the surface of 
a substrate which was processed carefully and which was heated typically. A membranous configuration element is serially supplied 
to a target to a sample as a pulse of a neutral molecule or an atom. 

[00031 the point that the bond (reactant site) with which the chemical reaction in an ALE process can use on the surface will be 
buried completely -- setting - self-- it is restrictive (self RIMITINGU). This restricts membranous growth to the reactant chemical 
species of a monolayer. It is expected that it will let it pass to use the surface chemistry reaction in this process, and reactant 
promotion of a precursor will take place in low temperature more. Molecule chemical species are chosen from a known surface 
chemistry reaction so that a self-restrictive reaction and a lower growth temperature can be used. Choosing a precursor molecule 
paying attention to a reaction and a lower growth temperature is included in this selection. Choosing a precursor molecule paying 
attention to the three-dimensional interaction of the /reactant chemical species which permit exact control of surface coating and to 
which it stuck is included in this selection. 

[0004] Two fundamental gestalten exist in ALE. The one gestalt uses a direct ALE process, in there, a configuration element 
accumulates on a substrate, and a direct chemical reaction occurs between those reactants and an outermost surface atom 
continuously. The 2nd process gestalt is based on the successive surface exchange reaction between a substrate surface atom and the 
reactant molecule which is a chemical compound. 

[0005] Typically, as for the vacuum processing room used in an ALE method, even vaccum pressure with a high 1 0-5 1 orr base (it is 
a comparatively large pressure) is filled up with a gas molecule. A vacuum processing room is frequently purged with inert gas 
between exposure. These comparatively high pressures can cause impurity mixing into the film by the usual purge operation 
[0006] Also about the exact addition method of the molecule chemical species on the surface of a single crystal, the 43rd volume ot 
Journal of Vacuum Science Technology, To a page 408 (1985), C.T. Campbell (Campbell), S.M. BERON (Velone), and the 46th 
volume of Journal of Vacuum ScienceTechnology, It is understood that it was described to the page 2929 (1988) by A. Winkler 
(Winkler) and J.T. Yeats (Yates) Jr. Moreover, R.M. Wallace () [ Wallace ] The thesis of University of Pittsburgh to twist the 
backscattering on the surface of a semiconductor, and chemical research () [ Backscattering and Chemical Investigation of 
Semiconductor Surfaces ] " -- as stated, it has tackled as a large scientific surface science experiment. This technology uses the gas 
storage container which holds the high grade gas steam in a pressure typically lower than one atmospheric pressure. The diameter is 
connected through the small orifice which restricts the conductance which is the degree which is several microns at the vacuum 
processing room used in order that this storage container may expose a substrate. The molecular flow bunch to the inside of a system 
can be correctly controlled now by this by adjusting the pressure of a storage container. The flux of a molecule is sent out through 
the outflow capillary assembly including the array of a capillary which generally turned to the direction of a substrate. 
[0007] Like previous statement, the required purge production process becomes the cause which makes an impurity mix to the 
system which functions with an atom and/or a molecule scale in the conventional technology. Therefore, it is desirable to skip a 
purge production process from operating procedure. 

[0008] - . , . 

[Summary of the Invention] By using the outflow molecular beam with which precursor gas was oriented, and a suitable gas storage 
container, a substrate is advanced accuracy, with is put to a gas precursor molecule, and, as a result, can form an amorphous 
adsorption monoatomic layer epitaxial in very low ambient temperature. An outflow line can be oriented by using the suitable 
capillary array separated from the gas storage container by the small orifice which restricts conductance. Exposure on the surface of 
a substrate is controlled by migration of the relative position of the shutter operation of a beam, accommodation of the supply 
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pressure of a gas storage container, and the substrate to a direct beam. 

[0009] By exact use of the oriented outflow beam, it becomes possible to make the substrate surface expose without the interruption 
purge production process in the conventional ALE to the precursor molecule concerned, therefore mixing of the impurity from a 
vacuum housing wall is avoided. The local pressures near a substrate are 10-7 thru/or a 10-8Torr base, and, on the other hand, the 
pressure of the remaining fields of a processing room has stopped at the field whenever [ of less than / it / 10-9 and ultra-high- 
vacuum ]. Purity is also maintained by [ which are used ] using separate gas addition equipment for every chemical species. 
[0010] By controlling the gas pressure of an attached storage container, the flux of the molecule supplied to a substrate through the 
orifice which restricts conductance is controlled. By controlling the addition location of a substrate, the covering nature on the 
surface of a substrate is controllable based on the established angular distribution count. Growth of a membrane surface is controlled 
by the ALE process and positioning of use of a shutter, a pump, or a crystal. The position control of a shutter and a substrate is 
offered by the computer control of a partial pressure monitor like a residual-gas analyzer. Computer control also of the bulb of a 
pump is carried out. The supply pressure of precursor gas is held by the pressure monitoring device, the bulb, or the mass flow rate 

control unit. . 
[001 1] By performing exposure in an extremely low pressure, membranous purity **** it of the conventional atomic layer epitaxy. 
Furthermore, distribution of a material and a dopant is also controllable by the scale of monatomic thickness. Since the gas purge of 
a vacuum processing room is unnecessary, a growth rate is accelerated. For the pressure of the vacuum demanded, the opportunity of 
the growth karyogenesis in a gaseous phase decreases; 

[0012] Since only more nearly little precursive chemical / gas are required compared with the conventional technology, the 
economical features are also acquired. Furthermore, though the amount of a harmful chemical is also needed, since there are and they 
end, the danger to health also becomes small and its necessity for disposal also decreases. [ few ] 

[00 1 3] The system and method of following this invention can be used combining the conventional ultra-high-vacuum growth 
technology, such as molecular beam epitaxy, and making it a gas by it can include the source material chemical species which are 
not easy. Thus, a wide range chemical compound can be incorporated now into a film by combining a method. 
[0014] ' . . 

[Example] If the system shown in drawin g 1 and there is referred to, the device of arbitration which needs deposition of a dielectric 
and/or a metal can produce in there. An assumption of the case where a semiconductor device is produced offers about 10-9 thru/or 
about ten to 1 1 Torr, and the ultra-high-vacuum processing room 1 of the degree of vacuum of less than [ it ]. For example, the group 
III-V semiconducter and silicon like gallium arsenide, and a suitable substrate 3 like others which is a single crystal substrate 
desirably are arranged all over the processing room 1, and it is pivotable to x, y, and the circumference of the shaft which passes by 
standard specification along a sample as it has come to be able to carry out the direction (namely, in three dimensions) migration of z 
and the standard automatic wafer holder is endowed. The purpose is making it possible to arrange the substrate surface in the 
direction of the line-of-sight of an addition assembly. 

[0015] It passes along the addition machine 7 which is determined by opening and closing the bulb of a storage container 5 and with 
which gas with the suitable amount defined beforehand (or two or more gas) has arranged the conductance restriction orifice 9 which 
has about 1 thru/or the diameter of 5 microns, and the capillary in the shape of an array from the gas storage container, and is 
discharged into a vacuum processing room ambient atmosphere from the location close to a substrate. As for the latter, it is desirable 
that it is the form of an orifice, and it is turned in the substrate 3 direction from the location of the vacuum processing interior of a 
room. An addition assembly offers a means to supply a gas precursor to the substrate surface in the form controlled spatially. An 
addition machine is made from the pipe of the shape for example, of a cylinder, or is made by the form (shower head) of the array of 
a more complicated hole like a microtubule array. The purpose of an orifice is making it possible further to control a gas precursor 
and to supply it with sufficient repeatability from the storage container of a precursor from there to a substrate to an addition 
assembly. The size of an orifice is an important value which controls the flux of a precursor molecule at a speed permissible as an 
appropriate growth rate, as the integrity (and membranous purity) of a vacuum processing room is held without conductance being 
dependent on the pressure of a storage container (that is, a molecular flow movement model being applicable). 
[0016] The pressure in a processing room will rise [ mainly / near the substrate 3 ] by the inflow of gas there, and it will decline, 
when some of the gas to a substrate top decompose and accumulate. The monitor of the pressure in the processing room 1, especially 
the pressure near the substrate 3 is carried out, and the time of sufficient quantity of gas depositing on up to a substrate 1 all over a 
processing room is determined. The monitor of the pressure near the substrate is indirectly carried out for example, by the residual- 
gas analyzer (RGA). RGA is adjusted so that the monitor of the partial pressure of the precursor chemical species introduced into an 
addition assembly may be carried out. A part of this flux of a precursor is interrupted by the substrate 3, and a reaction is caused in 
the surface of that after that. The remaining things of a precursor are passed without colliding with a substrate, and are scattered 
about at random all over a processing room. The RGA signal about this precursor can be considered to be the scale of this random 
flux, and serves as an indirect monitor of the local pressure near a substrate. The storage container pumping system 1 1 removes 
remaining precursor chemical species from the capacity of a storage container except for the source material tank 5 on which the 
bulb was shut. The field between an orifice 9 and the addition assembly 7 is exhausted by processing room 1 pumping system. This 
is small gas capacity and the gas removal of a from near the sample can be performed quickly. In order to improve temporary control 
of flux, the 2nd exhaust air / bulb structure can be prepared in the small area between an orifice 9 and the addition assembly 7. A 
shutter assembly can also be used when placed between the addition assembly 7 and a substrate 3 for this reason. An above- 
mentioned procedure is rerun next, the next atomic layer or next molecular layer of a the same and different material is formed, and a 
required count and this are repeatable until it acquires the structure of a final wish. 

[0017] The gas storage container 5 contains two or more gas hold tanks which equipped each with the bulb. It is decided which gas 
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hold tank the specific gas or two or more gas needed in each deposition production process should open. Furthermore, in each of a 
gas hold tank, the gas of a known amount is released or stopped by opening and closing the bulb of each tank by a known pressure 
being maintained. 

[0018] For example, if it assumes producing the layer of the doped gallium arsenide on a substrate 3, the gallium arsenide which is 
not doped [ pure ] will be first chosen as a substrate, and the processing room 1 will be exhausted by the vacuum of 10-10 Torr by 
the conventional pumping system (not shown). The gas needed in order to produce the doped gallium arsenide layer is supplied by 
the pressure of about 0.1 thru/or about 10 Torr(s) into the gas storage container 5. Two or more tanks by which suitable gas was 
pressurized and held and which became separate are contained in the gas storage container 5, and the bulb (not shown) by which it 
was controlled for making gas flow into each tank out of the tank is prepared. In this pressure field, an orifice 9 has a fixed leakage 
flow rate to the given precursor. A typical value is during 1012 thru/or 1013 molecules / second. It depends on the number of the 
reactant sites of the substrate 3 surface for the numeric value demanded. The near estimated values of this are about 1015 sites. 
Therefore, in order to fill a reactant surface site completely through a chemical reaction with a precursor, the time amount of 100 
thru/or 1000 seconds is required. The concept used as a key is self-limit nature which an ALE process has. namely, the thing for 
which what people should do only controls the amount of precursor gas about » it is self - restrictive surface reaction looks after 
the remaining activity according to a definition. Therefore, when only known time amount opens and closes the bulb which 
accompanies it from one of tanks 5, it lets the capillary array addition machine 7 and the conductance restriction orifice 9 pass, and 
arsine gas is introduced all over the exhausted processing room 1. The diameter of an orifice 9 does not have about 1 and is 3 
microns desirably 5 microns. Using an above-mentioned exhaust air sequence, other precursor chemical species (trimethylgallium 
and silane dopant) continue, and are introduced. By introducing a precursor continuously, the gaseous phase reaction in the inside of 
a storage container which is not desirable is avoidable. This causes a certain rise of the pressure in the inside of the processing room 
1, and the pressure is supervised by pressure survey equipment (not shown) standard to the fall return to the value which is brought 
about by the material decomposition and/or the deposition from a gaseous phase of a up to [ a substrate 3 ] and which was defined 
beforehand. Change of a pressure is the scale of the amount of the material deposited on the substrate surface. When precursor gas 
contains a gallium, arsenic, and a dopant, the doped gallium arsenide deposits on up to a substrate 3. 

[0019] atomic layer epitaxy - self -- it is based on use of the precursor which shows restrictive growth. The ideal precursor includes 
the chemical species on which the monoatomic layer of the element concerned is made to deposit, and the monoatomic layer does 
not cause the reaction beyond it further without existence of an additional stimulus, or early chemical species and the 2nd precursor 
chemical species which react. This two method can contain many reactants and is suitable for using it for delta doping ideally (when 
the dopant of a monoatomic layer being arranged in structure and each dopant being activated electrically). As a specific example, 
use of the atomic layer epitaxy for growth of silicon carbide (SiC) will be described. 

[0020] the silicon precursor used - SiCl two H2 it is - a carbon precursor - CH2C12 it is . Aluminum is p form dopant to SiC, 
therefore is aluminum (CH3)3 as an aluminum precursor. Use is appropriate. Now, a SiC substrate is SiCl two H2. If put to the 
controlled amount, it will be combined with the SiC surface and two hydrogen atoms will be lost in this process. When a 
monoatomic layer accumulates, the substrate surface is once Si-C12. It is covered by chemical species. This substrate surface is not 
reactivity any longer, therefore deposition of Si stops. The following production process is removing chlorine in order to make the 
surface reactivity again. There are some methods in doing this activity. For example, ideal solution is CH2 C12 of an amount which 
had the surface controlled. The chlorine combined with the surface by it is released as a gas (HC1 and C12) including putting, and 
carbon is made to deposit on the surface by it. Other solution contains ** which heats (3) substrate surface in which HC1 is made to 
form, and which irradiates (2) ultraviolet rays on the substrate surface, and cuts off association of Si-Cl, and cuts off Si-Cl 
association thermally by putting (1) substrate surface to atom-like hydrogen. Precursor CH2 C12 to which the reactant silicon surface 
carries carbon after removing chlorine It will be put and a carbonaceous monoatomic layer will accumulate by it. Again, chlorine is 
removed as mentioned above. An aluminum dopant is similarly added at the suitable time of a process. A suitable time is a time of 
the layer which needs the dopant in structure depositing. 

[0021] Since deposition has taken place at low temperature comparatively, it points out that the surface by which termination is 
carried out is completely stable. In order to remove termination chemical species, even if it is required to use an in-between reactant 
(for example, example of above-mentioned chlorine), by other methods, impossible complicated structure can be grown up by 
performing exposure controlled through above-mentioned outflow line equipment. This is the important feature which distinguishes 
this indicated method from the epitaxy promoted by standard ALE or migration. 

[0022] Generally a substrate 3 is in a room temperature. However, necessity can be accepted, it can heat or cool by the standard 
practice, and growth of a up to [ a substrate ] can be stimulated by it. 

[0023] The storage container pumping system 1 1 is used when changing the gas in the processing room 1. In that case, the gas 
storage container 5 is closed and all the residual gas in the orifice 9 which restricts conductance, and the capillary array addition 
machine 7 is exhausted into the storage container pumping system 1 1 . Next, it is repeatedly used with the precursor gas by which 
one or more of an above-mentioned precursor for forming an another monoatomic layer or an another monomolecular layer are the 
same, or differ if needed, and the device which should be produced is built. 

[0024] Whether it automates by computer control or the bulb (not shown) which controls the quantity of gas flow from the tank of 
the gas storage container 5 is manual, it is not cared about. 

[0025] A load lock (not shown) is connected with a vacuum processing room, and the processed substrate or the substrate which 
■ should be processed can be taken in and out of the processing room 1 to a load lock, without disturbing most vacuums in a 
processing room in order to maintain the high vacuum condition in the vacuum processing room 1. The time amount which this takes 
in order to attain the high vacuum condition needed is shortened. 
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[0026] Although it has explained the specific example of that, to this contractor, much deformation and corrections will invent this 
invention immediately. Therefore, this invention for which the claim was asked should be interpreted as including all of such 
deformation or correction from a viewpoint of the conventional technology as broadly as possible. 
[0027] The following terms are further indicated about the above explanation. 

(1) Arrange a substrate all over the processing room by which is the method of forming a monoatomic layer or a monomolecular 
layer in up to a substrate, and :(a) exhaust air was carried out, (b) Said processing room is exhausted to a pressure lower than about 
ten to 9 Torr, and (c), maintaining the pressure in the field of said processing room distant from said substrate as low A method 
including the production process of forming [ pour in two or more precursor gas by which the amount defined beforehand was 
defined beforehand from the location near said substrate in said processing room all over said processing room, and / in the surface 
of said substrate ]-said monoatomic layer or monomolecular layer**. 

[00281 (2) The way are a method given in the 1st term and only the time amount as which it was beforehand determined towards said 
processing room in what it was beforehand determined of said tanks to that two or more tanks held by the pressure which was able to 
define precursor gas beforehand into it were offered, said production process (c) maintaining said pressure m the aforementioned 
tank includes the production process of open Lycium chinense and **. . 

[0029] (3) The method which is a method given in the 1st term and includes the production process into which said precursor gas or 
said amount defined beforehand defined beforehand is poured like said grouting mainly towards said substrate by the directional 
structure which restricts an addition. . .-u -j f 

[0030] (4) The method which is a method given in the 2nd term and includes the production process into which said precursor gas ot 
said amount defined beforehand defined beforehand is poured like said grouting mainly towards said substrate by the directional 
structure which restricts an addition. . 
[0031] (5) A method including the production process which removes the precursor gas which is a method given in the 1st term and 
remains from said addition limit directional structure further, and which was defined beforehand. 

[0032] (6) A method including the production process which removes the precursor gas which is a method given in the 2nd term and 
remains from said addition limit directional structure further, and which was defined beforehand, 

[0033] (7) A method including the production process which removes the precursor gas which is a method given in the 3rd term and 
remains from said addition limit directional structure further, and which was defined beforehand. 

[0034] (8) A method including the production process which removes the precursor gas which is a method given in the 4th term and 
remains from said addition limit directional structure further, and which was defined beforehand. 

[0035] (9) The method which is a method given in the 5th term and includes repeating the production process of the 1st term further. 
[0036] (10) The method which is a method given in the 6th term and includes repeating the production process of the 2nd term 

[0037] (1 1) The method which is a method given in the 7th term and includes repeating the production process of the 3rd term 

[0038] (12) The method which is a method given in the 8th term and includes repeating the production process of the 4th term 

further. . 

[0039] (13) The processing room by which is a system for forming a monoatomic layer or a monomolecular layer in up to a 

substrate and :(a) exhaust air was carried out, (b) Maintaining the pressure in the field of the exhaust connected at said processing 

room for exhausting said processing room to a pressure lower than about ten to 9 Torr, and said processing room distant from the (c) 

aforementioned substrate The system containing the storage container for pouring in one or more precursor gas by which the amount 

defined beforehand was defined beforehand from the location near said substrate in said processing room all over said processing 

room, and forming said monoatomic layer or monomolecular layer in the surface of said substrate. " 

[0040] (14) The system containing the bulb by which it was controlled for being a system given m the 13th term, and said storage 

container being prepared to each of said tank including two or more tanks held by the pressure, which was able to define precursor 

gas beforehand into it, and opening only the time amount beforehand defined towards said processing room in what it was 

beforehand determined of said tanks as, maintaining said pressure in said tank defined beforehand. 

[0041] (15) The system containing the capillary addition machine for being a system given in the 13th term, being tied to the orifice 
for restricting further the conductance connected with said storage container, and said orifice, extending near [ said ] the substrate in 
said processing room, and turning and leading said precursor gas of said amount defined beforehand defined beforehand mainly to 

said substrate. . , , - r 

[0042] (16) The system containing the capillary addition machine for being a system given in the 14th term, being tied to the orifice 
for restricting further the conductance connected with said storage container, and said orifice, extending near [ said ] the substrate in 
said processing room, and turning and leading said precursor gas of said amount defined beforehand defined beforehand mainly to 

said substrate. j ■ f 

[0043] (1 7) A system including the means for removing the precursor gas which is a system given in the 13th term and remains from 
said orifice and said addition machine further and which was defined beforehand. 

[0044] (18) A system including the means for removing the precursor gas which is a system given in the 14th term and remains from 
said orifice and said addition machine further and which was defined beforehand. 

[0045] (19) A system including the means for removing the precursor gas which is a system given in the 15th term and remains from 
said orifice and said addition machine further and which was defined beforehand. 

[0046] (20) A system including the means for removing the precursor gas which is a system given in the 16th term and remains from 
said orifice and said addition machine further and which was defined beforehand. 
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[0047] (21) Or it is with the system for performing epitaxial growth of a high grade material for every molecular layer, and a 
method, every atomic layer -- Maintaining at a value lower than about ten to 9 Torr the pressure in the field in said processing room 
which the substrate has been arranged all over the vacuum processing room exhausted by the pressure lower than about ten to 9 Torr, 
and is distant from said substrate in there The precursor gas of the plurality of the amount defined beforehand defined beforehand is 
poured in all over said processing room from the location close to said substrate in a processing room, and forms an atomic layer or a 
molecular layer in the surface of said substrate. Only the time amount which precursor gas turned to said processing room what said 
tank was beforehand determined as, maintaining the pressure in said tank from two or more tanks containing the precursor gas held 
by the pressure defined beforehand into it, and was defined beforehand is supplied by open Lycium chinense. In order to mainly turn 
to a substrate the precursor gas of the amount defined beforehand and to supply it by the directional structure which restricts an 
addition, the structure of restricting an addition is established. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram of the oriented outflow line atomic layer epitaxy system according to this invention. 
[Description of Notations] 

I Vacuum Processing Room 
3 Substrate 

5- Storage Container 

7 Capillary Array Addition Machine 

9 Orifice 

I I Storage Container Pumping System 
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